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The status of the artisanal fishery of Lake Victoria, Kenya
A. OTFIINA, KMFRI, P.O. Box 188/, Kisumu, Kenya
Abstract: Catch and effort assessmeiit surveys have been used to assess trends in fish
landings in Kenyan waters of Lake Victoria since 1976. Landings reached a
maximum of 200 000 t annually in 1989-1991 as Nile perch, Lates niloticus (L.),
catches increased due to an expansion in stock size and increased fishing effort.
CPUE peaked at 180 kg boat day-i in 1989 and decreased threafter with increasing
effort. By 1998 total Nile perch catches were half those at the beginning of the
decade despite increased effort. Catches of Rastrineöbola argentea (Pellegrin) have
levelled off despite increased effort.
Introduction
Management of fisheries relies on an underlying knowledge of stock abundance and
population parameters (Cowx 1996), for which a well-organised catch data collection
system is required. This needs knowledge of the structure of the fishery, proper
design of the survey, auditing checks and accurate reporting of results. Catch
assessment surveys to determine trends in the landings, species composition, methods
of fishing and demand for fish and their products are vital for management of
fisheries.
Lake Victoria, shared by Tanzania, Uganda and Kenya, lies between longitudes 0° 30'
N and 2° 20' S, and latitudes 31° 40' and 34° 50' E. The lake has a surface area of
68 680 km2, with a catehment area of about 200 000 km2. In the early 1980s, changes
in the Lake Victoria fishery occurred (Okemwa 1981; Ssentongo & Welcornme
1985). The lake's fisheries have subsequently become dominated by catches of Lates
niloticus (L.) and Rastrineobola argentea (Peflegrin) (Rabuor 1989, 1991; Othina &
Osewe 1995, 1996).
To assess the dynamics of the fishery for management purposes, a catch assessment
survey was established by KMFRT, Kisumu in the inid-1970s. This has provided
catch data since 1976 but these are considered biased because of a number of
problems with the system put into place. This paper shows animal catches since 1976.
Further data analysis is currently underway into effort and catch per unit effort
(CPUE) for the species and fishing gears and will be presented at the fourth
FIDAWOG workshop. The sources of bias and steps taken to minimise them will
also be presented.
Methods
On each day of sampling, the catches of from five to 15 boats selected randomly from
the targeted landing site were recorded. Twenty three of the 256 Kenyan landing sites
(Fig. 1) were covered by the survey. Selection of the landing sites was influenced by
factors such as presence of infrastructure and accommodation for enumerators, and
thus was not random. Parameters recorded for each sampled fishing boat were the
number of crew, gear type, and size, time and duration oí'fishing. Catches were
sorted into species and weighed (nearest kg).
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Figure 1. The Kenyan waters of LakeVictoria, showing the sampled landing sites.
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After data auditing in the KMFRJ office, annual catches were estimated as follows:
AC CPBDxFDxBI1000
where AC is the annual catch (t), CPBD is the mean catch per boat-day (kg), FD is the
number of fishing days in the year (i.e. 365 or 366), and B is the mean number of
boats fishing daily (i.e. mean ratio of number of boats landing on beach divided by
number of boats recorded on beach in the previous frame survey, multiplied by total
number of fishing craft recorded on the Kenyan coastline in the frame survey).
Results
Total landings in the last two decades changed markedly, reaching a maximum of
200 000 t annually between 1989 and 1991 (Fig. 2). This was followed by a
downward trend in L. niloticus catches, while those of R. argentea levelled off. Other
species, including tilapiines and haplochromines have shown small increases in recent
years (Fig. 2, Table 1).
Table 1. Annual catches (t) from the Kenyan waters of Lake Victoria.
Year Tilapia Cichlids Others TotalL. niloticus R. argentea
CPUE increased to 180 kg boat day' in 1989, but in recent years has dropped to a
mean of about 80 kg boat day'. Mosquito seine landings increased from 25% of the
total catch in 1987 to 50-60% since 1994, while the gilinet contribution declined from
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1976 94 5652 1007 6370 5557 18680
1977 203 6704 1435 6264 4726 19332
1978 1066 8710 2606 6632 4842 23856
1979 4286 9321 2739 6601 7645 30592
1980 4310 9443 5013 3633 4515 26914
1981 22834 7635 3897 800 2925 38091
1982 33134 10419 4475 2561 10369 60958
1983 52337 16444 4322 619 3605 77327
1984 41319 19437 7478 70 3550 71854
1985 50029 25866 9442 90 3162 88589
1986 64929 31084 2764 613 2860 102250
1987 86832 30803 3519 377 4094 125625
1988 82019 50484 3434 415 1960 138312
1989 119276 82764 5777 2246 5904 215967
1990 118503 82764 4494 2299 3239 211299
1991 122780 84663 5212 1073 2445 216173
1992 105979 98232 7035 3669 4554 219469
1993 109195 80501 12768 5223 6251 213938
1994 60830 98745 10301 1810 2314 174000
1995 81721 76564 9111 978 4546 172920
1996 48700 73200 7100 1500 23900 154400
1997 53400 86300 6400 1100 39100 186300
1998 61416 98304 11235 0 16290 187245
over 50% to 20% in the same period (Fig. 3). The long line contribution halved,
while the contribution of beach seines continued to be high despite a ban on their use.
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Figure 2. Annual catches (thousand tonnes) from the Kenyan waters of Lake
Victoria, 1976-1998.
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Figure 3. The percentage contribution by weight of the four major fishing gears to
the Kenyan Lake Victoria catches.
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Discussion
The catches in the Kenyan waters of Lake Victoria have changed since the Nile perch
population explosion in the early 1980s. The increase in Nile perch catches has been
well documented (e.g. Okemwa 1981; Ssentongo & Welcomme 1985; Rabuor 1989,
1991; Rabuor & Polovina 1995). Catches of Nile perch peaked in 1989 and have
since declined despite a continued increase in effort and by 1998 were half those of
the beginning of the decade.
The extent to which various factors have contributed to the decline in Nile perch
catches is difficult to assess, but changes in effort, CPUE and gear usage are now
being investigated and will be reported at the next FIDA WOG workshop.
The mosquito seine targets the small pelagic cyprinid R. argentea. Catches in this
fishery have levelled off although effort is still increasing. This is now under
investigation.
The catch data (Fig. 2) for 'other species' suggests a marked rise in 1996/1997 and a
decline in 1998. The 1998 decline may be partially attributed to the revised system
for subsampling mixed juvenile catches and attributing the catches to the correct
species. Also included in 'other species' are the lungfish, Frotopterus aethiopicus
Heckel, and the air-breathing catfish, Clarias gariepinus (Burchell). It is believed that
these species have benefited through being able to take refuge under the large mats of
water hyacinth, Eichhornia crassipes (Mart.) Sohms, as a result of their tolerance of
low oxygen levels under the mats. This hypothesis is under investigation.
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Further research
In this presentation, emphasis was placed on catch data. Effort data were still to be
estimated. By the time of the fourth FIDA WOG workshop, analysis will be complete
and a full analysis of the status of the Kenyan fishery will be available. The sources
of bias were touched on briefly during this presentation. Corrections made to the
sampling system to minimise sampling bias will be presented at the next workshop.
Until now, the Kenyan catch data have been summarised for the whole Kenyan sector.
The Kenyan coastline is not uniform and fisheries are unevenly distributed. Thus a
more detailed analysis by area for all the historical data will be attempted during the
course of the project.
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